A SUBSCRIBER UNIT AND METHOD FOR USE IN A WIRELESS COMMUNICATION 
SYSTEM 



Patent number: JP2002508137 (T) 

Publication date: 2002-03-12 

Inventor(s): 

Applicant(s): 

Classification: 

- international: H04B1/707; H04B7/005; H04B7/26; H04J11/00; H04L27/18; H04W52/60; H04W52/34; 
(IPCl-7): H04J13/00; H04L27/18; H04Q7/38 

- european: H04B1/707; H04J11/00; H04W52/60 
Application number: JP19990507328T 19980630 

Priority number(s): US19970886604 19970701; W01998US13678 19980630 
Abstract not available for JP 2002508137 (T) 
Abstract of correspondent: WO 9901994 (A2) 

A set of individually gain adjusted subscriber channels (A, B, C, Pilot) are formed via the use of a set of 
orthogonal subchannel codes (Walsh+-, Walsh++~) having a small number of PN spreading chips per 
orthogonal waveform period. Data to be transmitted via one of the transmit channels is low code rate 
error correction encoded and sequence repeated before being modulated with one of the subchannel 
codes, gain adjusted, and summed with data modulated using the other subchannel codes. The resulting 
summed data (316) is modulated using a user long code and a pseudorandom spreading code (PN code) 
and upconverted for transmission. The use of the short orthogonal codes provides interference 
suppression while still allowing extensive error correction coding and repetition for time diversity to 
overcome the Raleigh fading commonly experienced in terrestrial wireless systems.; The set of sub- 
channel code may comprise four Walsh codes, each orthogonal to the remaining codes of the set. The 
use of four sub-channels is preferred as it allows shorter orthogonal codes to be used, however, the use 
of a greater number of channels and therefore longer codes is acceptable. Preferably, the pilot data and 
control data are combined onto one channel. The remaining two transmit channels are used for 
transmitting non-specified digital data including user data or signaling data, or both. 



m)BmmffiJv) (12) ^ ^ # 1^ ^ $g (a) (wmmm^mm 

#^2002-508137 
(P2002-508137A) 
(43)^^0 sp^SM-^ 3 ^12 0(2002.3.12) 

(51) Intel.' mm^- FI f-'7n-h-(##) 

H0 4L 27/18 H0 4L 27/18 E 

HO 4 J 13/00 H0 4B 7/26 1 0 9A 

H0 4Q 7/38 HO 4 J 13/00 A 



m&m^ m (^46H) 



(2i)mM#^ 


#S¥11 -507328 


(7i)meA 




(86) (22)mMH 


¥^10^6^300(1998.6.30) 






(85)aiR3tSim0 


¥^11^12^ 240 (1999. 12. 24) 




92121-1714, iJ-> ■ x-i-xr^, ^7/\^ 


(86)H»WS## 


PCT/US 9 8/1 3 6 7 8 




X • H^-Y:^ 5775 


(87)HIS^W#^ 


WO99/0 1994 


(72)|8W# 




(87)Blgf^WB 


¥^11^IH14H(1999.1.14) 






(3i)«5fe*ii®a# 


0 8/S 8 6, 6 0 4 




92014. x;V-'^-;K 7>5^3 ■ U7JI' 


(32)«5feH 


T^9¥7^1H(19ff7.7. 1) 




14967 


(33)«5te«^SB 


*B (US) 




m± mL ^ (#V4«) 











(54) mmo^Wi '7'f-¥kxa<t'>XxATffiffl-rsaiiX#:3---:?h:fej:t;;^ft 



(57) [S^g] 

im.(Dm'^izm%mm-^nftM\m^^^)v (a. b, 

('>*;i.->a.+-, •?:f)i.->i++ — ) ^mmf^^ 
^nsx-^'S, i>-:/^^^;v3-F©i^T^p^ 

iLT#6nfe-&fhx-^' (3 16) fia-ifD>i/'3 

-Hi:^«^>iS^At£«S[3-H (PNn-l^) =&ffifflL 

5. 4:»^jSl^I^^3-H*^lEfflT#sj:■5^r■r5^:^:Ai 




ho 

afl^^tg^* 5 If *il 2 fa«©*A#^= y ho 
3S3tH«<»llPA*^=s/ ho 

5. ^*j^1-5fc*lr1f«x-^^^P1-5lt*«4fa«CDjPA«^ 
^^y ho 

3Sfai(«SPA#^^ ho 

* (^'Kffi § ti 5 3. 3 - K J; 19 g V 6 |B«0^!D A#^ 5/ h o 

«CDJDA#^^2/ ho 



-2- 



x;^ S« ^=fT 5 i 5 $ V ^ 5 if jftJS l * v ^ \M^^ i o © v ^Ttt;*^ i Jl 

14. Bi(DiPA#^^s' vW'\m.(nis^x^=^=^yYtw^\^x\^^mmm\^n 



-3- 



I. mm(D^m 

I I . mmts.m(omm 

m^ntcmmmt&m (rf) m^f)>hmmii^?>'p-(^i^^])^^^^mm\^r. 

2oc0v'^7^AWT'x-i?'^i@lft-r5„ l7^-¥W;^y :^i5'CDffiMf4, ^^affiv/ 
<S:tj-Atve>tvTV^5^fiJcoion, m*liiffix||# (T i A) j; (9J£*P>ti., 

ipSII#f'*f-fS I S-9 5 i:, IS-9 5-A^ANSI J-STD-0 0 8 

<J:>X,oft^<Dm'm.^X-h^ (iJ^T**^W{- I s-9 stfipSfttiif^) „ IS 

-'d^m^mh\m%%-^\^7m^ (cdma) <f-^^Ma«sra*iAA/T\ ^ 
CR F^jsictsic^f L-c«f:<Daft^pi$}c=fT 5o m-^mfi.nmmhwi-'^'h^ 



-4- 



h/v*£ftame^;^xA" t®-r5>ieil#fFm4, 9 0 1, 3 0 7-^*5j;0 " 
C DMA-fe/Vy MKi^;^ T A(::fc-v S *5 T Ado J; 

tK;^a5" tMt-5*B#fF||5, 1 0 3, 4 5 9#^igS^$^^T^^5„ 

0 1 (4, I S - 9 5#MI&cofs&ffl{c:Lfc^Sor«fig$ttfc-fe/V7afSV^x 

-d(4. CDMA^SRFft#^^6fflbTloiy.Ji®Siffi>lf 1 2 a - d t 1 -ojil 
1 2 bMA^=^=-y MO t coM®=S-RF^ S;^^l 2!i^b 

^ - 7 ^ ;^ Steffi \^x^mwmmm>:m (mt s o) 1 4 ^ i u<k^nM^m 

m (PSTN) 1 6 ^aUrtT^DtLSo f^:!)P6^)^iRF4fci4Wi5'l3^y Vi!'^ 
'ffiffl-rS^lt'b^tixri.^S^s, Stii^i 2, MTSOl 4joj;D;pSTNl 6 

hcoj-^ifcoiz-b-fes/ b;i3]lS^§^Xfc;«^l^«'3V^T9. 6*fci4l4. A^n 

1 S-9 5^CJ;!^jtS^^^TV^5J;5^^C9. 6 4/cf414. A^n\fyY/^ 



-5- 



8 8 MH z row "5 mxbtltcVimmi^Ml^X 8 0 *T'0JPA#3.=. y M 0 

-5/ M 0 t^#•t-5S^v^*^«6<^^cli^)p$-li•5;5^e>r'&5„ sfc. 9. 64 

fed 1 4 . 4 t-y h/fP<D7'-9 U-hXIt. ^— 

© !7 ^ -fe /wy aft *s^':3v >r V ^ 5 7 i?'^' A t #M-r 5 1 ® V ^;ei^ b 

7^- ^ t4 <t 19 i^V ^*;»c I/- h iSV ^T , S § 4 ? 4 RTt^ttfe 5 l^- h xm 
RF^J^tsoiS/c t) icdsi^ 1 2 taft1-5JPA*^=y H 0 CD 



^sr-a-^L, 3^ff(75fctoii. ^y^-if^titcmmf-^ t■^Bk^n±m'^'f- 



-7- 



T^-^Sr-^^^, loco t^/^±ii+HEii-^/Vf-7'W^X$ti< il 



■fv^y^-th ^ h ;5S-e# 5o ' r T'd 2 owaAE LfcJPA# h 7 7 >f y 9"-r^ 

^mX'itB P S K^M* fcilQ P S K^ii$*5 ^ i ^^T't 5„ 

(CRC) W^^fe. ^v^-y-T". SR6<3)tev'- 

<>-:^:xcDSm. BPSK*fc(lQPSKcD-v3'7'*!!!a;5S^**xTV^5„ ^tf;^ti 

^min=f^^^i^±.xmn^n?>m»mm^mmiz^mir?>^ticx <o . mti^^ 
7^ ^ }i i 19 ftffi $ ^^ s m^Msmt) ii^^bimw-r ?>^ti)ix-^6(DX\ mmom 

^mmoi^m. Bm. ^mt. mmmx-^Ti^^i^^mLxnit^ir^ho^m 
mLx\/^?>mmttii\mriz^^hixx\^^?>wmfmm*^h^hicm&\cf£?> 

^2(4, :mm<r>m^^fsimmfm\z\^fzi>^^xm^^iiti-mA^=^=^y V b 



-9- 



X =1-^ t Q P S K^^^tvVx^'-ycOT'n :y g|T'fe5„ 

El 1 0 (4, ntS'T~'^t^<4 n V Y'^-^ifi 1 o©^^;^i/W^-^fife§^xTV^5 

M A !7 ^ -^^ L-;^ aflM cDff ffi-eSfe^ ^ tifc *?£Jo J; O^Sg^IftBJ^I- S „ ^m\^ 

m 2 (4. ^igB^co 1 ^(DMrnmrnc l/cjjso-cjjpa*^^ ^ h 0 0 tsai^ 



-10- 



=f—9 (BPSKy^-^) (4BPSK9^^^/V3i>'3-^^1 0 3J;:J;i9g(t^& 
tL. rCBPSK^-Y-tvV3iV3-^l 0 3{4BPSK^P5rll«-r5fc*tC« 

PjtLSc ||2ffiC07'-i5? (QPSKt^-^) ftQPSK^+^;V3i>-a-^l 0 
2(c:J;i9S(tSittt. i(DQP SKg^^^/V:E>'=i-^l 0 2JiQPSK^li^ 

0 4 i 'JgitSie.tt?., 0 4 {4m;fjM#P7^-^ tz-^V o y hx-^ 

Sttm?), itve)t4W-§-:^#J#7C^^ (CDMA) SW(^Lfc:a3orBPSKdo 
J;U5QPSK3i>'3-F7^-^ttt}::^IiStl.. RF*!!!3ai/;^7^Al 0 <o\Z.^ 

0 w^'^-f-^fM-mmMwrn^ryf^ ^-y^- h-rs„ fcfc i orojpA#^ 

2 Ol^Tii. RF^a->X7^jM 2 2^sa^$tvfcRFff-§-SrT^7^ 
^>^yy<~hU xv^^/Hb^ff 5o ai^^i 2 4f47^v;^'/Hl;ft-8-^S(tK 

oT, CDMAg«(Ctfc^SoTmiSSr*tf L. «;^/SJ*l. BPSKi5ir>*QP 
SKlJjflJgx-i^^^Sfe-f 5„ BPSK^^-t>/l'X='-^'l 2 Sil'tfM^l 2 4 
/5^t.S:(tl5iofcBP SK|^^IJS7='-^^X3- FL. BPSKT^-^cOft^CO^t 
SWSr^iljfeL. QP SK^-V-t^/W7='^-i^"l 2 6f4aff|§l 2 4i'i'9g(j-^b 
tL/cQP SKiR'PJSx-^^rx^'- FLT, Q P S Kif-^ cDgJ|©^^^5g{|:^^fe 

V^i4T'=>- mSL/c^iC^^ffl^tt, JPA^^^y F 1 0 OlC7'-^?rj^fS1-.5 

^:^;U3:.y^—$ri o 3 i Q P S K5^-\';^^/t':n^>'3-^' 1 0 2 (D^ U y MX' h 



-11- 



5„ BP SK5^^^;V3i^3 — ^'1 0 3rtl?». BPSKx"^:d5CRC5^^s/ 
^'iJ-A^^^l 3 0!::ii5gCtBte5tL. ^(DCRC^:r.y^^J:.m^^l 3 0 « 
0 5 y#CD^l»CDT'-^t^LT9"crs/^'f-A5r^^§-tirS„ CR 

-K7^-/vt'y hi: CRCf-3:i/^?f-A^^^i'7^'-Ai±^^:i^g^32^^al>-=3- 
:?'l 3 4icii9S(m?^tl.. 3 4(4^^g (K) 9. 

h (R) i/4fi^5Zi;'».^>-=3-K?r»=fTbT. i 9 ^:/=3-;5^A;^ 
h (Er) ©4fg®U'-hr-=3-Kv'i^j}?/v^^^$*5„ f^#*Wffir' 

1 3 6!43-Kv-v4?/v±T'if s/ h^yf-v-y'^mnL-x. jSv^^o^-t'^ 

„ li!;;^.!; LrnhU^-O^-V —y ^tltLiy>^^Mmmmith.<^V t-^ 1 3 

, 1 4 4;xV;i</HC#L<. ^>'>'#>W- H*- Ig^y^/ci^ 3 0 7. 2drn>'y#~ 

BPSK-^S/7'S*1 3 9lCj;(5SltBJt.^X, ^lOBPSK-rs/T'g*! 3 9 i4 
BP SK^pSrftff1-5/c*ir+ 1 t-lcDj|t(7)BPSK3— Kv'V'^Vv^ h y 
-i^ (BPSK) *^l^cOf-^#3IW^ffi-e(4. yt°-^'13 8^s 

Z/Pj/i^^Vi^-y-zn 3 6(DBulCiae$;ri, 7'Gyi!'^'>-i?-y-/n 3 6 



-12- 



#7 l/- Ali^LT^ CicOv'V/i^VV^Sij-liSo 

QP SK^^^VV^>'3— ^1 0 2\HX-a. QP SKf—f'ifiCRC^ir.-y^ 

7^-A(4#;^iA^3ii/3-^l 4 4fc:<t9SS-t5ffe4x. rcO^^'fjA^a^ixrJ- 
^■l44ftK=9, R= l/4».?^a^^V3- K^Uff L, rixi^l i 19 ai^^ 
(Er) ©4f$®^-h-e>'VJ}?/V^^^$*5o yoy^-fv 

NrSML, #-7 1/-Air*J-LT 1 2, 2 8 Sv-i^TKVV^^^^-lt, 3- K>':x 
jJ^VHx- h^l&ygfci'J 6 14. 4df c^»-;^<;U (k s p s) Kt^o N^^iSS 

l^^ilb^X, iCDQPSK-^y^g*l 4 9i*QPSK^P^*fTi-5f::felC«^ 

fiffiQP SK3- K^y^jJf/i-:=^ h y-A (QPSKJ +1^-11^01:^ 

f4i=iQPSK3-Kv-^xK/i^;^ hy-A (QPSKp) tt^hmf$.^n?>, 
m<Dimmmmmxii. y t-^ 1 4 s (4::/'a y^^y^- y -/< 1 4 e comtc 

ga*^ti5©-r\ :/'n-;/^-i'^^-y-/-?i 4 6 ««-:7 u-Air^fLtHCl:® 

4<D7'Py^'|g-efeS„ BPSK^-Y^/I^3:>3-^1 0 3 ^^fjWB P S Ki^V 



-13- 



IS^IxS, S:*0J#P7=-:? (PC) H*©|gl 5 0a&f^i^5LT'^';t/^iy^3- 
KW,^rJ; *IJ#PS^Ml 5 2tt/^'l'n5/ hT^--^ (P I LOT 

i>^X-^6. WtiH^gei 5 4il^lr#liSll«A,^^Lfc^SoTr>;r/^>'^=^- 







Wo 


++++ 


Wi 


+-+- 


W2 


++ — 


W3 


+ — + 



m I 



^(lWi=3- K-tJ-^ff BP SKx— ^fiWs^'— F-C^M^tlx QPSKx 



-14- 



^ilBP SKS#(CL/c:dSo-CiifB^tb^ QPSK (Q P S Ki*; itJ^Q P S 



Kq) x-^dQPSKSfffdUfc^SoTi^ffi^tvSo t-^TcOit^9=-^-^/V;SS 

•^tf:^ 1 6 0 ftf IJ#iiMSg 1 5 2 , 1 5 4, 1 5 6*3j;t/l 5 8 a ^^t>CD|S 
6 1 ^^i$-e-5, PNi£tSc='-KPNjJoJ;0JPNQf4«ff:g§l 6 2at6XXlh 

. ^ff^ 1 6 4 a - d t-^t^^ 16 6a *5j;U?b ^^iW-fSSig^*}- i . 
tf^ixfc^ffv-V^Jf/H 6 1 tW#M«K:^<4ffiv'>-5}^Vl^QPSKQl 6 3^m 

f4|g *5 J; fit! iy^y-r K^ffifflLT. 'pffi*{b^nfc?F^S|-evi^$tx-c 



-15- 



1 / 2 :n - Kil 2 {ff±i^P $ tbfcSffiN^ I— h "^^ff $ 5 „ ^ * 

S"* ^.eSaNuV- b t B P S K9^^^7V*5 j;U?Q P S K^^^/KC^-TS 1 / 

4 iu^ 1 / 2 1::^ Lv^:xy Ki/- h R t J; !P f-sK- b 1 ffiro^aj* 



-16- 





Er, BPSK 
(bps) 


R=l/4 
(t:'^>;l>/71/"i) 


M„ D— 1 /A 

Nj^ K-i/4 
R=l/4) 


R=l/2 

(.t v\/Jv-k) 


' R ^ ■'■/^ 

R=l/2) 




76, 800 


6, 144 


1 


3,072 


2 




70, 400 


5, 632 


1 1/11 


2, 816 


2 2/11 




51,200 


4, 096 


1 1/2 


2, 048 


3 


i^l/-|>-32 


38, 400 


3, 072 


2 


1, 536 


4 




25, 600 


2, 048 


3 


1, 024 


6 


RS2-7;H'-F 


14,400 


I, 152 


5 1/3 


576 


10 2/3 




9,600 


768 


8 


384 


16 




850 


68 


90 6/17 


34 


180 12/17 






m I I . E 








Er_ qpsk 

(bps) 


R=l/4 


Nr, R=l/4 
R=l/4) 


R=l/2 
(f^;h/7U-A) 


R=l/2) 




153,600 


12, 288 


1 


6, 144 


2 




76, 800 


6,144 


2 


3, 072 


4 




70. 400 


5.632 


2 1/11 


2.816 


4 4/11 






51,200 


4,096 


3 


2, 048 


6 




38.400 


3. 072 


4 


1,536 


8 




25, 600 


2.048 


6 


1,024 


12 




14, 400 


1, 152 


10 2/3 


576 


21 2/3 




9, 600 


768 


16 


384 


32 


^71- 


850 


68 


180 12/17 


34 


361 7/17 



^ III. QP SK^^^W 



tftsr i:^*LTi/^So i*5J;tJ«l I nrts^^ixTv^SJ; 51-. QPS 
4*Dj;tJ5i«^-h3 2 t LTSB$^^■rv^Sr^^b©^—^^4■?:^^■?^^7 2.6 4 



-17- 



t/5. 2kbp s(ou~ht^^-t6'y:^i-V>'i^isi.xm(OMm'f-^K^/^ 

^^U^ :^^ix?>o RS-17/VW-htRS-2 7/H^-hC0W-h[4I S- 



-18- 



^iiti^ 1 7 2 i: thKmnmrnmrn. 152-158 ?rttffli-5 ^^ftvx 



-19- 



(±#< <nmicf6\:^xm.'ll^mjs ^itLbcoifflirii, 7="v^^/v^rf*i J;Wx-/■^/^ 



-20- 



ft ilSB* ffi « 7 a: -T^V ^'^Kl^ -C- o T Sr*t>* S „ y 



-21- 



-y)VV— hfciWRS h h L-C^felcwSiLfc I s-9 5!p«iy-i' 

*i v^::*3V^-tffittS^^-C^^5BPSK5^^^/^tf^ccl^-^mlS3J; 





Ej{^ QPSK 
(bps) 


jy3-r 7!)h 
R=l/4 


Nr_ R=1/4 
R=l/4) 


R=l/2 


R^l/2 
R=l/2) 




14, 400 


1, 152 


5 


576 


10 2/3 


RS2-A-7l/-f 


7, 200 


576 


10 2/3 


288 


21 1/3 


RS2- 

4 5>(D 1 \/-\ 


3, 600 


288 


21 1/3 


144 


42 2/3 


RS2- 

8 53"CO 1 v-\ 


1.900 


152 


40 8/19 


76 


80 16/19 


RSl-7)i'U-l' 


9,600 


768 


8 


384 


16 




4,800 


384 


16 


192 


32 


RSl- 
4 5>© 1 


2,800 


224 


27 3/7 


112 


54 6/7 


RSl- 

8 ^(O 1 U-h 


1, 600 


128 


48 


64 


96 



t I 850 I 68 1 90 6/17 | 34 | 180 12/17 | 

^ IV. BPSK^-Y^^/'VtfKZiRS l*3j;-a«RS2 b—h*a 

QP S K^^tvK^>Ff1-5R^^- hf4B PSK^^^^/Hc^J-fSix'^w— h 



-22- 



■i/^^TAl 2 2 trnm^l 2 4(D-fviy^mXh?>o MWmi S O a^oiU^l 8 

0 b imim'yp^ y-f Visxxfm.^mm^'yi y-r kt-t v^-?- 1 2 1 
://VRQ^^ti^tu^j*-t-5o RF^a-Si/^^Al 2 2^±;a^!te^)fii5W[iSi^fcJl^ 

1 8 2 fi. iPA#^= :y M 0 0 ici 19 J^if y y :/^ff ^ 



«M:tffl8 2(4. «;^;f|itJ#PT'-^, BPSKx-^. QPSKiX-^'fcJ;t>'Q 

Tii^fifeS 1 8 4 rtr'i*MW«^*tTl- 5 r h ?> UK 

mm^i 8 2i)^ib^im'ofz.mmm.^'^f^\^r. mmm. bpsk. qps 

|gl 8 2co:/ny^H-r'&5„ Ri*d J;t^RQg{tf-i^://H4. ^^!ia$^^■r^^5 U 



-23- 



2 0 0(4, ^^1^2 0 l^ffiMUT»M7^^A&tJ:3-KPNi*Jj;t^PNtjt 
^»^2 0 2*;itF-g-tf^2 0 4^ffi;fiLT. B^rB^PH^tLfcRi 

l-^W-^2 1 2^ttfflLT4ocomM^3'7"{COV^r^ti-Stl.5„ XijoiU^Xg 
x-^co^4cD'T>';^i5'>';^j4'g-ti-:^2 0 8 ^«ML.T4ocoaM9^-jy7°}::ov^ 
T-^W-Stl, D h7-f/V^'2 1 4^«MbT7^/v^*a!a$tt5o 

^m^nUt- \.\^%Wm^\'i. n 5/ h 2 1 4 (4^W-^2 0 8 {c J; 

'^mm^mh^-^'h^o m9-m2 1 6Soj;t>'*D»^2 1 Y^tim-r^Mm^'^m 

2 0 mm UT . Q P S K^Mx- ^ Lfc ;55 o T ^fi)rft *3 i U?it^ 



r t \m7LX^ S«->^7^ A|^-e/^V P 2/ hff-^$r«ffi L 



-24- 



7^3— 2 8 i:QPSK^^^/Vx=3— ^1 2 6 (112) (D-fny^mX'h6 
„ -^56^18 4 (0 5) i)^b(DBP SK^n^7'-^imn^2 4 OlCi.'O^if 
Mhtl. ro^»^2 4 0i4g:ft7U'-AttJC0 6, 1 4 4/NR^Mv'i^*VvcO 
^1 W>'-<5r>x;^g;|B|tL. 7^-A^C^*l^rV^5 6, 1 4 4/NR|g|i>'>- 

Kl 2 ertiCioV^T. -^^S^l 8 4 (05) d^b®QPSKi*3j;0?QPSKQ$)C 

^/u^-yui^^^ti^ ^-(Dmm7'—$'^hv-j>^i)mn^2 4 8\cj:y)^[f 



htl. m%^2 4 8ii-t^X(D6, 1 4 4/NRap>'>'jK/V5rm»L. ^^T* 

^~2 5 2t4xV>-^'-y--/$lxfc^5iV>-5}?7V^7'^-Kbr. CRCg^a^i/ 
J;tJ52 4 8;iS7'n5,^?7^^y>5f-ij-/^2 4 2*5j;tJ«2 5 0 co^i^lSaBSixSo 



-25- 



i^: (cm Street, y/^-;^ y :/^'i*ftv^x7^A:Ss^$tirSb"'9 . rwv';^^ 

(MUX) 3 0 0i::#t;^^ix5„ ^F^fc, fl!tJ#PT^-^' (4^J*^i^/i^*?l^ffiT"tt 
f-3 0 0^4^J^Wx-^5'^^^V^y hT^-^f'CD^fcSfcejtbeftici'WS&l-S:: 



*^:^3 1 oco^2«A;^i-f4+ i*5J:tJ«-Hit(D»a$t^ (pn) v-^v 

;^^5#fc^$tt5o *»l§3 1 0*5j;t/3 1 2{C|it*&^n?.»fa$l^v'-^>';^{:i 

, p>-7'3-K(cJ;i9>'3-bPNv--^>-;^ (PN^) ^r^ff-rSittcio 
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^3 2 8(Dm2(DAMm+ii3xn-im<Dm&.m^ (pn) -y—^yT^-dm 

if-=i~V\zii'0'yB~Wti^'~^>:^ (PNg) ^^^-TSr ^rt-ioT^^ 

3 2 8 © w;^ \mmm^ 330 s t^, ^ ©aMi^i^ 330 ftaji 

$^^5„ »®*^3 3 0COffi;^{4-^W-^3 2 2(D^2(D^^AMmm^n^o 
■^tm-i 2 2CD®lcoA;t;i4*»^3 1 2CDt±i;^T'fo5„ -^H-^S 2 2^^bcO'g- 

Wft^^^/Vi-ej^^nS h77^ s'i!'x-^S't*+ 1*3 iU?- 116/5^ lb«fig 
^ivX^y). mn^^ 0 2(D^l(DAtS\m^l^^fl^o »»«3 0 2©^2(DA 

^i^i4s«'?;^-/V''>-'>"^>'^ (+1, -1) ^mm^i(v^. %\mm^^fci. 
(D=^»^m{i^-^^?>tci^xh?>. mw^3 0 2A-tb<Dm'f-^^y~^y;^imn 

^^3 0 4 iCtti^S^L, i®flj#i|^3 0 4 it^U o y b/SlJ1W^-Y^/WitB(- 



3 1 6CD||lCDA;^!-tt^$tLSo '^Vr^3 l 6 (Dt±l;^)(4^»^3 1 2*5j:Of3 

^nXi3<0. mW^3 0 6(Dmi<DAMm^i^^tl?>o ^ff^3 0 6®^2<DA 

Ma-i^m^^/i'^y^^y-'try^ (+1, +1, -1, -1) iimm^n?>o * 
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©f-r^/vm»^#?r«^$-BrSfc*T'fe5o ^S^I^S 0 6 ;i^P>(Dax-^'>'- 
<^:^;^^4^lJ#^^ 3 0 8 iZ^^^tl. r W^IJ#^^ 3 0 8 tt/NV n y V/Mm^ 
^^/Viite(C*fLT*SS*xfc1iI{cSti^;^<5r-;w*!ia-r5o flJ#l*i^3 0 8© 
ffi;^!f*^fm3 1 6©||2(DA;^i{>:«$&$tLS„ ^f+^3 l 6 (Dtti;^{4^»^3 

m^^iS^. ^<^nyVioi. 0SiJW7=- ? ^-a-iS-r a ^ t i 9 S § #;0P6^ 

f- (MUX) 3 5 OicJ;i9SV>ic-7/V^7°U-^'>^Stb5„ '^/Vf^T'^^^^Siixfc 
7'-^f4+l*5j;tJ«-11iS:S^e>®^$ix, mn^^ 5 2*3j;U«3 5 4®i51(OA 
:^){-#t|^$tl?.o ^»S3 5 2CDm2CDA;t/{4, 3 9 0 tfJ^n >':J^='- K 

2/j^e)(7)a{±lrPI'f V-^-^VV^lS^ (F I R) 7^-/1-^ 3 5 6i^#t*S;iti 5 „ ^J^ 
W^^^*Ji^ffi-e(±. F I R3 5 6(±4 8^-;/7°F I R^^/W^T'fey. ^<Dm^ 
\mmmci.<^hi^X\^^o *»^3 5 4CD^2©A;'3i4. ^ff^3 9 24>-e 
D ^^3- KiC i 3 - b P KP Nq^^S-T 5 i 1 1- i ?) 
„ F I R3 5 6®tii;(7i4«»«3 7 4CD^tj-A;^(-'tti^$:jx5„ M»*3 7 4CD 

*ff:^3 5 4;^n-bc0ffif±^rPS-r>'/NVW;Xf£;;g: (FIR) :7 ^- 3 5 8 
^tvSo ^!|/J<&tl4'^*m^T(±, F I R3 5 8(44 8^ y^F I R7^yV:5'-efe 



, 2o(DF I R^-f/V^/iS^afe^tb-CV^Sr t(c:eic-f--<#Tfe5o 2oOF I 

Ry^;v9(o^m-mm^. ntimmm.-a^^yfmm^»p^^^o fir3 

5 8©tti;^)t4»M^^ 3 6 Oi^#t^§^X. -(DWrnm^^ 6 0}4. -a-ti-|&3 7 6 



(0% 1 (n^f^XMm%^m^-t^m\^=J-vf(0^'lif€.\^Vi,ti^mm^^-i>. ^ 
<6(D\^^\m.m(otz.^\z. (H^$t^T^^^^v^) T v■:f^^y■'^-9io)^.x}■ 
(+1, -1) %\mm\^i.o\^. ^fh\±=f-^^-;vm(D^ 

^v—^^^r-fof). *»^3 6 6-vC0S2CDA;^f4*»^3 9 0 
»»:^3 6 4/5^e5COW;^i4F I R/?IJ#ig^3 6 8(::ft^$n, ^©F I R/ 

fmmi- 3 6 8 nm-^^y-^/v^mmvx. n y b/sfj«if^^;^;/vo^fii:fij 

;(3i4®®ll^^3 7 2(^#t|g^ti5„ illS*^3 7 2t4. «»^3 7 4®^1CDM 
*»:^3 6 6;5^e5®tii;^i4F I R/?lJ#ig^ 3 7 Oivltt*&$n. ::®F I R/ 

#ic>Ff-r5f Lfc^5oTffi-8-^iiti-r5„ F I R/f\mmi-3 7 ocdw 
^(i^n-:g§3 7 6«f5 2i©A;'3iitt«&$tv5„ -§•11-^3 7 GomtKommn^ic 

3 8 8cO»lcOAyj!-#t?^^ixSo *»^3 8 8 ©||2 (DA:^li*Sa'>;*-^Vv-^ 
V— <5ryx (+1, +1, -1, -1) T'&!9, r.thlt^immLi^oi^'^^^ 
/\ym(DT»^WP^^?>. mn^3 8 8(Dm;0!4»»^3 7 8d3j;tJ?3 8 4^^ 



icoA;^Jlc#t*&^tb5„ ^ff^s 7 8 CDS 2(0 A;^ fluffs 3 9 2d>fe#t^$tl 
5«ffi$t^v'-^V:^-efet). «ff^3 8 4CDS2®A;(j(4«ffS3 9 Ot^h^ 
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mw^3 7 s^^^tDUitiUF I R/mmm^3 soim^^ti. ^©f i r/ 

f IJ#*^ 3 8 0 nm^^ y-^/U^mmL-r. n b /$iJ»g^^^/K» w^ij 
#iC»-r?.ffJ#««!-Lfc;a3oTff-^?riitM-r5<, F I R/flJ#*^ 3 8 OOtti 

mW^3 8 4;5^t®ffi;^)(lF I R/$IJ#*^ 3 8 6lcW^^fl. ^ff^F I R/ 
W^B^ 3 8 6 (4{t-§-?r:7^-/V^^^iabT. n y h /M'l^^^^/^<D^i<Lm 

h-r^vf-fv^ :K^^X\^i,. ^-^(4 

ti. f-yW[:;$*5„ 7^/i-^$tLfcx-^f->'://V'iigM^i^4 0 Odoit/ 
4 0 2(C#t|&Stl'5o »®igi^4 0 0SoJ;U«4 0 2 f4, *»^4 0 4*Dj;t/4 0 

«»^4 0 4*3j;0?4 0 6®^2(DA;^(-t4^»^4 5 0 J; 19 S 

<) li:i^l^<](ifcW.&$tL5o *»S4 4 eioiOM 4 8®||2cDA^i-t4*»l§ 
4 5 2iCit9^M*t^v'-'>-:/^;asttl&§tv2.a *»^4 5 2(4. xi-y>fzi~Y 
}>:J;i9^>3-hPN3-F (PNq) ^«#1-5ii:tcJ;t)»fil$t#^l&^S-& 
5„ «ff^4 0 4;5^e,(Z)tti;^i4-g-»i-^4 0 8CD^lOA;^(C«*&^^X, «ff:^4 



4 6^^e5c?)ttiyf3fi^f+^4 0 8»S2«A;fJ^^:tt^$^^5„ ^^^4 0 6^^F>C0 
m^{4«^:^4 1 0®^t|-A^(itt^$tv. ^^^4 4 8;a^e,©tti;t)(±«^:^4 
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1 o(Dm%Atnmm^ti^. 

SB 4 3 8 (t, ft-^5r/^V n^/b7^7U-^'440 J:iftl&1-5Sfli::. /nV d y h 
^/V^hX. y^>V9^ tltc^M vyV m^^mn^ 442joj;0?444 

n s/ h v- VJ}?yV51S^g«4 3 4 43 iU^z-^-r n3'h7^'/V^436 ©^n-ajljltci^ 
LV ^ t> fc t L . i tL^4/^V n J/ h >- VjR/VMIlgS 4 3 8 do J; O^/^-Y n 
h7-i'/V3'4 4 OcO^aSMi^^H/V [^«(-, e®^^4 1 4f4*»:^4 1 8 

mmm^4 1 2(Dmtnimw^4 1 6isj^u4 4 4(Dmi<^AMmmiti?> 

o mW^4 1 6-.(D^2CDA;'3(4z^Vn3' h7-Y/W^4 3 6®m;'jlCj;i9tt«&§ 
tv5o ^»^4 4 4C0^2®A;^(4z-«-<n-;' h 7 ^/P^ 4 4 0 ir i <9 
c 31®Sg^4 1 4(Om;^t4^»^4 1 8iSi:U4 4 2<Dmi(OAtlim^^n?> 
o *ffS4 1 8--cDB2(^A;^}4z^Vns/ h7^-;l'^4 3 6<75Hi^icJ; i9#t^&$ 

So 

^»«4 1 6®ffl;(7tt^H-^4 2 OO^KDA;^}!-*^^^!.. -^11-^4 2 0-- 
oS2roA;0!4»»^4 4 2<Dm;0f-J:9#t^$tT.5o 'g-tf^4 2 o^^bw-^W- 
i4ftlJffll^/V5K/VSSlg«4 2 4 fCft^^tV, ::cO$!)^^y VJK/Hl^g*4 2 4 !4 
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#^4 2 6(Dmi(oAt)imm^ri?>. mn^4 2 6<Dm2<DAtnmRm^^ 

iV'y^'y^fr-yT. (+1, -1) ;J3«$&$tL5„ ^»^4 2 6 ;S^e,©a{l^t1-^ 

4 2 8(cftl^$ti-, rco^f+:gg4 2 ?,\t^^)\^=y^'y—^i^7^mWi^n\^xxti 

^4 3 0«miCDA;^i-#fe^$tl5o ^¥^4 3 0®||2CDA;fJi-{4S«'>;^/^ 
v-^v—^V^ (+1, +1, -1, -1) tm^^^^. «»^4 3 Oy6^b<D 

mt^V(^4 3 2^cfti^S*^. 3 2^4'?;^-/^iy^->-<>-v;^«W^- 
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